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(54) ROLLING BEARING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rolling bearing 
which can surely have wear resistance under severe 
conditions and improve its life. 

SOLUTION: A race (outer ring, inner ring) and a rolling 
body (ball) have hardness of not less than 600HV at 
300° C at the surfaces thereof and are constituted by 
carbides and carbonitride deposited on the surface 
whose maximum particle size is not more than 5jim. 
Since the surface hardness is specified at a high 
temperature of 300° C, the race and the rolling body 
has surely wear resistance of not less than a 
predetermined value to improve the life of a bearing 
Since the maximum particle size of the carbides and 
carbonitrides deposited on the surface are not more 
than 5^im by hardening of the surface, roughness of the 
surface caused by wear is reduced to improve wear 
resistance and durability life of the bearing. 




LEGAL STATUS 

[Date of request for examination] 1 0.06.2004 

[Date of sending the examiners decision of 26.04.2005 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAA7vaqSaDA410068419P1_ 06/12/05 



<HOB*MHFD- (J P) (12) & (|g <j$ |f $g (A) 



#51^10-68419 

(43)&RB ¥J£10i£(1998) 3J§10B 



(51) IntCl.' 
F 1 6 C 33/32 
33/58 
33/62 



F I 

F 1 6 C 33/32 
33/58 
33/62 



(21) ttJH»# 

(22) fflSfB 



S£8Mc fflfJ&EOftl FD 0£ 13 H) 



#S¥9- 175235 
¥^9^0997)6^160 



<31)«$afc£5S## mW8- 177095 

(32) «Jfe0 ¥8 (1996) 6 £17B 

(33) «ife«^lgS B* (JP) 



(71)ttiE!A 000004204 

ZaUM&HMJzm lT@6#3f 

w&m&msifimmnw— t@ 5*50^ 

B**»r*5£&&rt 

{72)%W# 



(72)55W# 
<74)ftSA 



(54) «#*D*S 



(57) [KM] 

nam (*n • aid . &g*# (at) 

3 0 0fCM«St#tt5Ct^ *SUc, ^Lit^ 
**5ro3±1-5. Mid. mffimkvtzMztfrttii'Zfeikyo 







































































V 








« 

S 
ft 

-* 


£ 

! 

I--.- 








*\ 

fib 


























PC 


k 


r 

Uf 












u 


< 












1 
< 




































J 


§ 

0 


§ 

0 


8 

O 


i i 

0 0 


0.004 


n cm .- . « 

S S S ° 
000 



is 



J 

J&o Q n^©te N 3 0 0 t"CH V 6 0 0 ^1 7 0 0 |^T^ 
S*r*U J.o s ±GJMbfe&tWWb*0ft^«* 

[0 0 0 1] 

fltt*#^ttL<Mitli2:C|bft:j:^|iBici- 
[0 0 0 2] 

[o o o 3 ] * - r% m#s ®imffiRum®ft(Dttm 

[0 0 0 4] L**Lfctffe, ftaft-Clie^^ttSSrttffi 
[0 0 0 5] :<7)J:p^u^^l:^lt % & 

* (skh^ms omy izftmztizmtefa 

fbfcfcWa^T^ffiWS&ifiK U mHtt0>atr*« 
[0 0 0 6] 

mtttLT, mmmm^m (suj2) ^>s«^$i% 
#Tttt»*#t t < igff l#a#«v>& ^ 9 mm 

[0 0 0 7] WJBItttSrrtiii-S^aC)^, _t»o 

Ztx\ ^*o*bS«-»-cfe5MK*ttg« (suj 

2) ^a«fea$^ii#<oM»#«s:«fflufc»'friw 

[0 0 0 8 ] L*>U $ ^K&LV^grF-Ctt. _hfEft 



WM^Pl 0-6 8 4 1 9 

2 

16 (a) Id^tuSJ: x<v KttoJKR^jg 
MIT, Wgd5««1-Sfe-tix^*>5 tv^5lfflfidsfc 

/o [000 9] wtttt, -assoj: 5'^. a«aTo*®«$ 

[0010] *36«tt % ±«oj: 5ftlBIBj*Jc*a UT 
[0011] 

i: t-ods«*»l-Kftft&t^«^b»^>*< 1 1)- 

ffitts 3 0 0t)t*HV6 0 0^l7 0 0i^TO^^f 
U ±IBittfb*2ltFittafb*0**ttf|3ftS5Mm 

[0012] rojBWfcdsv^rtt. ttJdSoiisiciBa-c 

^ 3 0 0tTHV6 0 0J^_bO^®^$ 5- £ 

^bfc&t^KafbWSrWfib s w £ -e»©o[)S!ff < 

T\ Sffia$o^bSrfl)x.5. 

[0013] JitS3 0 ot:-CHV6 00^17 

40 V7 0 0d^ 8 5 0OXKftoftMtm^>ttBI^^-c' 

[0014] :iii:^iT, nmz£y s mwLX'<D&& 

?r^L, 3 0 O < C^*3«tS^®0!$ £*ff*fc4> 

W^UXvxffiWlMR^sfes- t«:flt»U 3 00 

£^ L.tztztb. 3 0 0t-CHV6O0W±^)t®i5g$l: 

jo [0015] fisjtif, 3 0 or J: Dfi5v>4 0 or 



-2- 



(3) 

* ■ 3 
■CJHBBStrRlEi-SiifcBriS-cfcS^ 3 0 OWd 

[0016] 3 0 0tWfi^liHV6 0 0^± 

«>s HV7 0 0lS^J8«Tfc5 e riXirS^t, 3 0 
OTCCO^ffiB^oiRttSrHV 7 0 0 t LTV^ C 

[0017] ft**, ^a#HftTo*«#tti:i*ia-eo[) 

W»fc** < IBV**.**. 5 fc tf> t Mtn $ ft,*. 
[0018] fcfc, Mfcfe&tfftK4btt0*:Mflfi«r 5 

&IC/Jn£ ft t <n t ft 5 <?1z<o 

[0019] ftJl«o«fbto&tf«Bfbfto* 
*ttatt, SM-vftMa^bfto*sjex«^«ais» 

[0020] 

tt* -fcih^jtftffiri* 3 0 OttHV 6 0 0£A±(D®*£$; 
* L> ftJIffilctf fcb bfcK<b»R^g^b*ro**:«[^ 

[0 0 2 1] ^ LT, i^i&T-fcS 3 0 Ott'^i^^ 

*®«<bofcfttc4ffwt*s«{b*a^Ka{b»oft**fi[ 

[0 0 2 2] ft*5 % _blERW"C«, *tfe, rt«§, 

**W«riBffi IT hmt>^\ 
[0 0 2 3] ±IS»tt«r»oSrtAtt, «l;ttf, ftlcig* 

tt, l«KU«-fb««;tt€:1>o*&5t:ft"Cfc5S i, M 
o, CrHil^ Si£0. 5tt%^± x MoiSr 

0. 5fig%j^_b % cr^i. om&%&±mmLtim 



0- 6 8 4 1 9 

4 

mztotfz&tmmm&o. 8-1. ofis%, mc<m 

mmit&&^0. 2 — 1. 0lt%t45 J: 9lcg$g 

[0 0 2 4 ] ihft;b*>. Jt«B*Ka<bit«-e«EAn • ffi 

l 5 9fc, *j*ftti"5fcae)9«ll(l*ft.6 £S! 

UT*J9, ±Eftffi^>K*«ft^<b*an, ±fEH£ 

MlfM^f p e 1231 5*K lUM^U 211 
Sfifc&ftiiSr^ LTV^o 

[0 0 2 5] Si$r0. 5lt%^±i: LfcS 

ill, t«fflS5$* s ig:TL.TU*V\ 3 

0 0ttHV6 0 0^Jr£M£LftV>?c^T£>5 o * 
^> Si©±ilil. 5fi^%^-f5o 1. 5 

(0. 8lf%^±) <oRft»aF^ftfe^<ftofcU, 

[0026] Mo£r0. 5fil:%^_h£ UfcS* 

t±, C*U5fe«-e*>51:i*tftfl!S*««TUTU*v\ 3 0 
0tTHV6 0 0«±fcWftLftV^fe-C*>5. Mo<D 
±RH3. 0Sl:%ti-5 o 1^11, MoHSSffift^ 
7n^T&>9 s 3. 0lt%^±MLTt), $f3^S5j£ 

[ 0 0 2 7] £*: s C r £ 1 . 0 tt%&Lh t LfdHfc 

0 0tt?HV6 0 OKitHSUftv^fetfcS. * 
fc, CrC0±Pg£8. 0fil:%ti-5 o CtV^_b^Dl- 

[0 0 2 8] S«KflsE«ftnE*>fcSitt 6 

LfcB*o<Rfiftffi^*5(t6Kft««d5 0. 8—1. OS 
*%*Ut©M:* 0. 8m*%*«-CttiB5iagB$dS(g:T 
L-tUv\ 3 0 0t-eHV 6 0 0^±$rl^l^^ 

^>t$>5o tLits i. oit%^it5^ m.*mtm 

[0 0 2 9] SMKfbd[«ftDE^&Rft 6 $r^* 

Ufe^fi»«ffilc*5*tSSE*»«^0. 2—1. 01 
*%£ Lfcorau 0. 2M%**TttiK«aw$dSffi;T 
UTU^V^3 0 OtTHVB 0 0 «Jb«:«J£ LftV^t, 
"Cfc^o l. 0if%$rgi$^ «JHUttSr*L 

<Sft5*>e>T-fc5« 

[0 0 3 0] ^2<7^ig2r£l±> 0 . 7 MMi%^ 

T<omftfUz % K<b4to»J«5c*"Cfc5C r , Mo, 
^ix^^ Cr$r3. 0-8. 0lt%, Mofc-3. 0 
V§r0. 51f%^±ttUT§Mwi 
i^M^O. 8~i. 0Sl:%(cfc5 i: 
S^^Lfc^irjKAtv^fTV>, $ ibid 5 0 0XZ£l±<D& 

aftnw: t\^xv ftJiffljjw*iNBft«<b*Sr«f w 

[0 0 3 1 ] crr% J:lBftBttX«A<B£ttt± % ±E 



-3- 



(4) 



0 -6 8 4 1 9 



*1 <DWmij&bmC-ehZ 9 *fc, Cr£3. 0- 

8. oit%t Lti(o\L 3. om&%mw*x~hz>tm 

<b**r£tHSft^J£lcJ: 9 3 0 0tT*O?|^^HV6 0 0 
&±«r»£LftV^*> 8. OMMVo&m 

[0 0 32]'tfc s MoSr3. 0»*%£JLkfc Lfc© 

a, 3. o**%5^-cfc*t^b*iifttimb^J8icj: 

5 30 O'CTOffSdiHV 6 0 0£i±S:}BJ£U*V^d»e> 
Mo(7)±Rgli6. 0fifi:%ti-5o MoMI 
ft-fr&5c*Tfc!9, 6.. OS*%£l±*»lCTtSl$ir 
*ffi^O&$|ifa±LftV^fcTfc*. 

[0 0 3 3] V^rO. 5lf%^±t LfcOtt, 

0. 5lt%*j(jl?fe5i:Cr, Mo^fTfcoT 

otw®$^Hv 6 o o«±fc*e,ttv^e>-e 

[0 0 3 4] *fc % ^ttOj^^^rO. 7lf%OTH 
TtCDtt, 0. 7**% J: 0#V^ Cr, Mo, 

[ 0 0 3 5 ] ±SSm2^at*j£tCfcV^T, ^ 

SIK&rKftKft{btto*SjftKSA'r4»KU^9A 



*j&SA*u#i&stfti?> %<Dtztb, z.<om?<timzmm<D 
a«xtta«*Yb^iw4fiss*T,s^b»-^Ka{b»^& 

M^XBMTfcot, ^:<ofefcoj!SAtviB«»»»to 
K*ott»^Wttjfe-5S*t*v> (fc£ < ft*>ft 

fbtfetPI&KIK^ftlS^^Sr LTl^3 e 
70 [0 0 3 6] ft*5, -blBroo»3t^«feS:tt:« Lfc» 

ot, hffilc*3v^ *2<&iHit;fr&T«:iMl5 

«!5tBBJw43V^T, S 2 OKig^ffit?Ji l 0 0 Ot^lt 

6, ft£*»fe-e*>5. 

[0037] ±&-^<Dmmxm-?v>&&&7zm 

l«»Mb* • Kft{btto«^ttS«rnx Lfc fc c TIB 
« l l^ih^£#7c 0 

[ 0 0 3 8 ] 

[^1] 





c 


Si 


Cr 


Mo 


V 




{**) 


(Hv) 


w err b « at 
K<cfb'a.v 




f*3« 


3* Iff 

., c* 




arts 


WOK 


3KTC 


4oox: 


k a ft * 

a Com) 


A 


1.02 


0.25 


1.49 


0 


0 


a 


0 0.98 


0 


750 


642 


538 


399 


2.2 






P 




.0 T 25 


. IA9 


o 


0 


b 


<») 0.98 


0 


820 


653 


556 


4PZ 


2.0 






C 


0.21 


0.25 


1.09 


0 


o 


c 


0.92 


0 


720 


639 


547 


384 


1.1 






D 


0.21 


0.25 


1.09 


0 


0 


c 


1.16 


0 


757 


668 


565 


420 


15 






E 


0.75 


0.46 


1.08 


0.53 


0 


c 


0.9 


0.32 


761 


665 


577 


501 


L.4 


si acra 




F 


0.32 


0.55 


0.93 


0.53 


0 


c 


1.13 


0.26 


783 


680 


589 


510 


12 






G 


0.46 


0.55 


1.09 


0.41 


0 


c 


0.91 


031 


767 


671 


581 


499 


2.5 




its; a 


•H 


0.53 


1.00 


1.5 


0.98 


0 


c 


l.U 


0.28 


779 


697 


624 


541 


12 


ass 




t 


0.41 


1.00 


t.S 


0.98 


0 


d 


0.75 


033 


708 


673 


585 


474 


1.0 




itmt 


,J 


0.41 


1.00 


1.5 


0.9S 


0 


d 


0.9 


0.12 


760 


680 


579 


441 


2.3 






K 


0.41 


1.00 


1.5 


0.93 


0 


c 


0.88 


0.3 


768 


691 


618 


534 


0.9 


fcfcfrOffte (I) ©SJSfl 




L 


0.82 


0.53 


1.1 


0.57 


0 


c 


0.97 


0.35 


773 


694 


620 


539 


4.3 


it) 




M 


0.81 


0.2 


4.02 


4.21 


1.02 


d 


(*) 0.81 


0 


781 


702 


650 


601 


12 


M50 




N 


0.99 


0.6 


17.1 


0.21 


0 


d 


(*] 0.99 


0 


702 


661 


605 


562 


19 


SUS440C 




O 


0,67 


0.4 


12.9 


0.12 


0 


d 


<*) 0.67 


0 


681 


626 


579 


S19 


8 


< l^f>l/X 




P 


0.16 


0.13 


4.14 


4.37 


1.21 


d 


1.05 


0 


778 


691 


618 


534 


6 


M50NJL 




9 


0.74 


0.18 


2.73 


3.63 


1.07 


* ! 


0.96 


0 


697 


642 


582 


518 


7 






R 


0.53 


0.21 


8.2 


3.15 


0.98 


c 


0.87 


0 


758 


678 


619 


571 


9 


Cr>5it#V> 




S 


0.61 


0.19 


4.31 


2.53 


0.98 


d 


1.04 


0 


684 


639 


580 


515 


8 






T 


0.43 


0.2 


3.66 


3.51 


0.46 


e 


0J9Z 


0 


677 


632 


577 


511 


4.6 


V *CfS 




u 


0.8 


0.25 


3.4 


3.6 


0.77 


e 


0.95 


6 


761 


681 


620 


581 


11 






V 


0.36 


0.2 


3.81 


3.9 


1.00 


d 


1.12 


0 


784 


693 


619 


530 


17 






w 


0.36 


0.2 


3.81 


3.9 


1.00 


f 


0.72 


0 


721 


642 


587 


521 


0.7 






X 


0.36 


0.2 


3.81 


3.9 


1.00 


e 


0.93 


0 


759 


684 


638 


587 


1.8 


(2) OSefffl 





4« 



[0039] * fc % mi ^toumm^m a-fii 99 



-4- 



7 

[0 0 4 0] JR&Sb : iI&<7}g£Aft (If-y-fcfn&a) 
Sr'fTofc&tc, ^It$rtT9 (Ell 0#Bg) o 

mumc :mm<o&\z % mmnmxti, j^m^no 
(u 1 1 &m) o 

[0041] mum d : mmmtnm^ m%<omx 

tis i&mLZft? (Hi 2 #80 Q 

[0 0 4 2] f : KfijfcAih, (tT' 

£ffv\ JEK«KU**«atT5 (Bl4» 

RR) , 

[0 0 4 3] *-J\ ±EIKlO«ia*ttT?<0«.»36*0 

PlCC r^S^foi . Oti%a±tloMo^SS 
1:<D0. 5ii%J^it'fcoTk 3 0 O'CldioltS^ 

Mo 1 . 0fifi%J; 0 4>&v>£ 3 0 O'Clcfcms^ 
HV6 0 QSk±bt£t>&\,^ b £*>lc x Jfctfc 

'ttGHs Si#«*t©0, 5lf%^±TloCr 

0. 5Sfi%J: 9 3 0 O'CIC&ttS^^HV 

6 0 0£U:£fcfefcv^ b&&t>*Z 0 
[0 0 4 4] Z(DjL5&m&1>>b. Si, Cr.MoO 
■ ^Df ^r^ H x _b*£<Dj:5t-S i : 0. 5£^%J£jL 
Mo : 0. 5Mt%£Ui. Cr : 1. 0MM%£1± 

[0 0 4 5] $5,M X ±|BS L Cr, Motf-W&h, 

81f%*«0)i^, I «fc ? |C 3 0 OtlC Jo ft 

5«**«HV6 0 0a±fc*JElftv\ 4fc % %ftA* 
ITO*ffid*lSis 1-. 0lf%j: 9#v>»£\ it« 

9ld3 0 0tl:*5lt5S!$^HV6 0 0£JI±S:«S 
[0 0 4 6] :oi:5ftMii^ SSa B p*g"CO*ffi 

^stassro. 8 — i. oit% &mm4tm&&o. 

lt5S!$dSHV6 0 0^±$r«5U fi.o, 
«2fb»0>*;*:*MI# 5 m mJ^T t 4 9 . JiBBil 1 ?>§SJ 

&U&i>mmx~Z ZZb 
[0 04 7] £ 2 <Ofiit^3£-COa^fiSO©3^S 



(5) 0-6 8 4 1 9 

S 

[0 0 4 8] tit, ±G*10MElBJIM>b, Sffcfeo 
0. 7lf%^It5h tfctfettM, N, 

OttS i&s 5 iz m «k 9 [c^c *r t o t * 5 C t 

[0 0 4 9] JtlOifclSttQ^fc, Cr«| 

03. omm%J:V<P^^b, 3 0 0^(^55!$^ 
HV6 0 0W±b%t>te\,*Zb&ftfcZ> o £f- x ftmt 

0, R N #fc:tfc«*J-R<Dj; ?KMo , Vd^f-efeo 
rt, Cr«f^8. 0M£%J:9#V^ S^ftj 

fco itttWSd^b, Mo^t(7)3. 0fifi% 

±0**1^, Cr, V^iWtiagfTfcoTt, 
3 0 O^IC^oltS^^^HVe 0 0£U:£:fcfcfeV^£: 
£*L, lt««-Td*fc, V^iSteO. 51 
*%J: 0d>fcv>i, Cr, Mo«ftfeoT^.3 
0 0t:fc:*5^^^^^HV6 0 Q£k±btebte\f*Z.bt>* 

[0050] :©J:5ftifti»^ -b&<D«fc 5 ice r , 

J0 Mo, V<D«J£*£, ^iif iXC r : 3. 0-8. Ofi 
4%, Mo : 3. dit%^±, V : 0. 5 JL 

[0 0 5 1 ] C r , Mo, V^tt'fcoT 

fix ibttWWOiSI-, 3 0 0tlIfclt5^$^HV6 

1. 0lt%J: 0#v>^^«, IfcfRWvoJ: 5tc, ^ 
^D n o^®^>fbfeSL^^b^o^^^ 5 M m x v t 

*«l:*#ftt©t4oTU*} (E18^) 0 
¥0 Jo 05 2] :©J:5 4I*^ S^^-c^A^-^ 
Ililt(Di®^ss^o. 8-i. 0SS%lcS^L 

8!3S$^fc*16«IXIi, 3 0 o^lcjott^?! $^HV6 
ZZb&ftfrZ, 

[0 0 5 3 ] ftlc, ±IB«1 ^L^#«-^A-X^ 
5/7 KKKKtt. 2 nAamKK&tKK&KiK 



(6) 



#BB¥l 0-6 8 4 1 9 



70 



[0 0 5 4] 



750 



M 



O 
P 



720 



757 



761 



783 



779 
708 



760 



768 
~77T 



781 



702 



581 



77fl 



697 



758 



684 

677 



761 
784 



2D0"C 300T 



642 



653 



639 



638 



56S 



680 
671 



673 
680 



691 



694 
702 
661 



628 



691 
642 



678 



538 



556 



547 



565 



577 



589 
"58T 



585 



579 



618 



620 



650 
605 



579 



618 

1ST 



40(TC 



399 



402 



384 



420 



501 
510 



499 
541 



474 



441 



534 



539 



601 



EE ( a m) 



2.2 



2.0 



_±.l 



IT 



1.4 



12 
2.5 



12 



2.3 



0.9 



3:6 



562 



519 



639 



632 
681 



693 
"642" 



"684" 



619 



620 
619 



-5ST 
"63T 



534 



518 



571 



12 



19 



0.007 



■■0.006Z 



0.0079 



0.0055 



0.014 



0.0 IZ 



0.012 



_0,004Z 



0.0037 



0.0016 



0.0046 



jO.038 



0.013 



O.016 
0.031 



0.0013 



_0.0014 



0.0014 



0.0024 



0.0035 



0.0016 
0.0036 



"sir 



511 
5B1 



530 



521 
"FBT 



4.6 
11 



17 



~o~T~ 
TT 



0.0019 



0.0034 
0.0039 



0.0015 



0.0014 



0.0018 



0.012 
00)15 



OJU 



0.017 



0.04 



0.049 



0.03 



0.027 



0.025 



0.032 



0.027 



0.019 



0.034 
0.045 



0.012 



OR^0^^3^^^fiT^^$it7c^T®^ 
[0 0 5 5] 

fl**l3 0mm<f>Tii:£ 7mmcDRf^#t 



RttttEHEXA 

■ft** 



©BE 



R a O 
1 0 rpm 
7 rpm 

3 0% 

^ tr^K/uft# i o 

(2 Ot) 
1 2 Okgf/nm 2 
: 3 0 0 0m 



008-0. OUm 



85 

[0 0 5 6 ] 

KSS*7¥# 

S : ^f-S6 Omm*-effS 6mnORfi 
tK— /U: (3/8) ^fyf 

t£ :Ra 0. 0 08-0. Olym 

2K— ;U :Ra 0. 0 0 6 ;ira 

P. C. D : 3 8. 5mm 

©leg: : 8 0 0 Orpm 



MIL-L- 2 3 6 9 

1 50t 
3 0 0 kgf /mm 2 

2 OBfM 

ifl #J9>5«fc5(-, 3 0 oriC&ftS^SSf £tf*HV 6 0 0 
J^±OWCfc6H, K, L, M, N, P, R, U, 

[0 0 5 7] CCT% ±IB2niK«ffKKoe«T»>5 
■tile* (2 0*0 t^M^if^^i 

* 40 [0 0 5 8] IP*,, ttfi-COXSKS^HV 7 0 0 — 8 

5 o<ofc&m<ommttn<Dmmz&\,yTt-±, w its 

[0 0 5 9] ^oT. 3 0 0ttOS®^$t^lt5 
50 KKM&*«r % K<b»&VMftft«o*^ttC 



-6- 



11 

tf>^®&£ t OlS«-C8JS1-S km 7 \Z7jk1-£ 

[0 0 6 0] :oB7*^»^5 J: mitm'Bitfm. 
•fiA, B, C, E, G, I, J, K, L, T, W, XT' 

[0 0 6 1 ] CCT% KRtt0»E«ft«Sj|ta»e,4^ I2| 

i6 (a) ic^i-j: 5 tc, mikm$Lifmmkto<o%Lm& 

*tV^W|iffi3iaiiJjB:ot*3t), Hi 7 (a) 

EI 1 6 (b) , El l 7 (b) l^Tjki-j: 9(d N 

IwJ: 0«<b*2WWfcfb***ft*U *G>JK»LfcI»Mb 

-bfBEIl 7<o^K<oJ: ?\z, «<b«b#BM£L JO 

[0 0 6 2] JW±(D^^b, «ML<f^9W 
*v^fW«TTU, *»0**ttft4b4fc«;P*BD&$ 

[0 0 6 3] :^J:9 &#<*>Sft£ 2fIfIo^$£Sij; 

lis *IBWJCS<5<«-»K, L, MWfc5:te 
d>5 0 



0-6 8 4 1 9 

12 

[0 0 6 4 ] 
[ElffitofBm^KM] 

.[Hi] 2RfflJ»«K»^KW1-*fc*colR»B|-cfc 

[113] £M (2 0t) TO*EffS2:JB*tt2:a>Hfli 
[04] 2 0 0 tT^^SI $ i: ^St t O^Sr^f 
[El 5] 3 0 0tJ-eo»ffi**£ t*«fta:OB§«Sr*i- 

[06] 4 o ox;x'<Dm&&£ kmnmkvmm&TFi- 
mxhz> 0 

[0 7] • mmfc®><o&±%L&k&m&<D&mm 

[EI 8] *R. »«»b«o*E«*»atKfb*-K 

[El 9] J»*aa«r^-t1fcftBI"CfcS 8 
[Hi 0] JR#Qfabtr*t1K*BlT*>5. 
[Ell 1] jfc&«c***1R&B^fca 0 

[eh 2] Mid^mtitfe^o 
[eh 3] m&me&^-tM&mxihz. 

[El 1 4 ] fR«L31 f Sr^i-«*:H-e*)5. 

[eh 5] ^&&m&kmmttk<Dmmz^~tm.&m 

XhZ> 0 

[El 1 6 ] R{b»0*^c*ftSdS 1 2 mO*frfr©«*£f* 

(a ) 111 0 0ffiFU:te*US:««r, (b) 114 0 Ote 

[El 1 7 ] «{b*<0***fc&J&5 0 . 9 m mOi^O$^ 

(a) lilOO{flc^Uc?l$r % (b) [44 0 0ft 

WWW!] 
2 • ^d 0 d^@ 
3-5 Rifc* 



-7- 



(9) 



1 0 - 6 8 4 1 9 



[(215] 



i 



iS 

£ 0,0133 





















































































































































Q W 




R U 


















_^ 




















K 


Y 









[El 6] 



-| 0.009 

\ 



0.OOB 



S 0 0 °7 
I 

§ 0.009 

5 0.005 

tt 0.004 

^ 0.003 

£ O.002 

o.oot 

0 



"7 



3 



330 400 4£Q 440 460 460 600 620 640 



7 s " 



660 660 BOO 820 640 




-9- 



(10) 



<&m¥-l 0 - 6 8 4 1 9 



0.06 



4V 

& 0.03 

m 

Mi 

6 

ag 0.02 



2/xidRT 

n 



[®7] 









































N 


























M 

/ 










V 






















0 

/ - 




< 




/ F 






S 
D 












A 


C 


L 






P 


Q 


s 








\ 

H 
















c 

a 


it 

k 


I 


') 


I 

T 
































w 


\x 

K 


B 





































m 8 1 



30 



SSI 25 

S 20 



5* 





















































H- 






















^V 1 




L 


T 







0J5 &•» i i.i 1.8 i.a 



1 3] 



103 

r 1 



*2* ' 



soq--s5ot to o~w T: < a»~« og 

nan 



-10- 



(11) 



0 - 6 8 4 1 9 



im i 4 ] 



1050-1 nor 




MO-^ssorc S DP^-SS OX: sap~ft«X 

nnn 



-11- 




-12- 



(13) 



#H§¥l O - 6 8 4 1 9 



[El 1 7] 




X 100 



( b ) 




x 400 



-13- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ black borders 

□ image cut off at top, bottom or sides 

/ 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



